/ 


PI 


VOLUME 80 


AMERICAN SOCIETY 


OF 
CiVIL ENGINEERS 
FEBRUARY, 1954 


PLANNING AN AIRPORT 
by Paul H. Stafford 


Presented at 
Atlanta Convention 
February 15-19, 1954 


AIR TRANSPORT DIVISION 
{Discussion open until June 1, 1954} 


Copyright 1954 by the AMERICAN SocirTy OF Civii ENGINFFRS 
Printed in the United States of America 


Headquarters of the Society 
33 W. 39th St. 
New York 18, N. Y. 


PRICE $0.50 PER COPY 


SEPARATE No. 410 


ROCEEDINGS 


410 
| 


THIS PAPER 
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PLANNING AN AIRPORT 


Paul H. Stafford 


There are a few cities in the United States which require more than one 
airport. A small airport for general aviation is needed at several thousand 
communities, but planning of these facilities is relatively simple. Between 
these extremes, lie the airport planning problems facing several hundred of 
our cities. This discussion covers the planning of such an airport, handling 
all airlines and general aviation for its service area. 

Planning establishes three basic elements, size, site and shape. For each 
stage of development of all component parts, the problems are the same— 
How big? Where? In what form? —The size, the site, the shape. 

These three elements are not completely independent. The area needed 
for the airport will vary with location and configuration. The layout will be 
influenced by the site. Orderly planning must distinguish between primary 
requirements and secondary considerations in finding the size, the site and 
the shape. 

The required airport size is determined by the volume and type of traffic. 
For the planning period, a forecast of activities must be developed. The 
planner may not hope to be an infallible prophet, but he must base his design 
on the most accurate appraisal of the business to be accommodated. 

Fortunately, there are airports at most of the cities in this group which 
have accommodated airline and general aviation for several years. The sta- 
tistical reports can be analyzed, charted and projected. 

The length of runway, or airport service type (Feeder, Express, Continen- 
tal, etc.) is determined by the type or size of aircraft using the airport and 
not the number of such aircraft. The size and operating range of the maxi- 
mum aircraft used in airline passenger service at a particular airport de- 
pends on the daily number of passengers which can use the economical flight 
length of this aircraft. If the passenger business is available, the carrier 
may be expected to provide the proper service. 

As a general guide, the C.A.A. established the “Community Airport Re- 
quirements,” the Service Type of airport required for various combinations 
of number of enplaned passengers and average length of haul. Other factors 
are involved, such as route pattern and distribution of long haul traffic. These 
must be studied to place the airport in the proper service type. 

If there are sound reasons for expecting the airport usage to require a 
larger size in the future, the master plan should be made on that basis. At 
least one-half mile beyond each end of the runway should be owned or con- 
trolled by the airport. 

Ideally, the airport should permit landings into the prevailing strong and 
low visibility winds with flight tangential to the urban development over water, 
waste-land or agricultural areas. It should be on the side of the city away 
from smoke travel. It should be in a location where travel to the industrial 
areas, the business district, and better residential sections of the town can 
be reached without traversing either of the other areas. 

While large investments in the existing airport is often a major factor in 
site selection, any airport planning job should include consideration of the 
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proper site. Normally the selection is limited to comparison of a few avail- 
able locations, each of which falls short of being ideal. 

The number of runways required is determined by the volume of air traf- 
fic. A single runway with adequate taxiways can handle about 40 aircraft 
movements (landings and takeoffs) per hour or 100,000 movements per year 
with very little delay or inconvenience. Operating about this normal capacity 
has little, if any, effect on safety but causes delay, particularly on takeoffs, 
during peak periods of activities. When more than a single runway will be 
required configurations must be selected to estimate the size and study avail- 
able sites. 

While it is realized that most locations will have a small percentage of 
the time when a single runway cannot be used by some types of aircraft due 
to cross-wind conditions, studies have shown that this percentage of time is 
generally very much smaller than the percentage of time during which the 
airport is unusable by those aircraft due to other weather conditions. The 
trend of aircraft design is very definitely toward aircraft which were able to 
operate under practically any cross-wind conditions. It is better to provide 
more airports and better facilities of other types than to provide additional 
runways at all airports. The additional traffic which can operate into any 
airport by reason of multiple runway directions is not sufficient to justify the 
cost of constructing those runways. 

Most of the 6000 airports in the United States have sufficient traffic to 
justify only one runway. However, there are many which will require addi- 
tional runways to handle peak traffic without unreasonable delay. Additional 
runways to handle a volume of traffic can be placed in several configurations. 
The simplest runway pattern is that of parallel runways adjacent to each 
other and separated by 500 to 1500 feet. This simple parallel configuration 
may frequently be used to advantage where light and heavy aircraft each con- 
stitute a substantial portion of the traffic. The inner runway, that is, the one 
closest to the building area, will normally be used by the lighter aircraft and 
may have less width, length and strength. Traffic patterns for the two types 
of aircraft will normally be on opposite sides of the field adjacent to the run- 
way to be used by each type. 

This same simple parallel configuration can also be used where traffic is 
generally of the same type, with the inner runway normally being used for 
landings and the outer runway for take-offs, although both may be used for 
either purpose when traffic conditions warrant. 

The next configuration is in the shape of the letter “H,” with the building 
area lying between the two runways. To reduce taxiing distance, it may be 
desirable to offset these runways using the left runway for landings and the 
right for take-offs, unless topography prevents such arrangement. A separa- 
tion of 3000 to 6000 feet between the parallel runways will normally be used 
in this design. 

A runway configuration which has excellent traffic possibilities is the open 
“v”, with the building area between the two runways and the wide end of the 
“Vv” oriented toward the prevailing wind. Landings can be accomplished on 
either runway while take-offs are in progress on the other without interfer- 
ence. Even under instrument conditions, simultaneous use of the runways can 
be accomplished with our present navigational equipment. This configuration 
also allows two runway directions which will be advantageous under some 
strong wind conditions. Where conditions of topography do not permit either 
of the foregoing configurations, runways in the pattern of the letter “X” can 
be used to advantage where traffic control is exercised. Take-offs can 
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frequently be made from a position adjacent to the terminal building and the 
interval between landing and take-off can be reduced by alternating the run- 
ways in use. While this configuration dos not have the flexibility or capacity 
of the open “V”, it can handle considerably more traffic than a single runway. 

The terminal or building area of our airport is the doorway from the city 
to air transportation. Its size, site and shape should make it serve most ef- 
ficiently for this primary function. It must be convenient to the runway sys- 
tem, convenient to the city, convenient for intra-airport traffic. 

On most airports, the various buildings serving passengers, cargo, small 
plane and maintenance should be grouped on one side of the airport. (The 
concentration of activities makes it possible to provide more and better serv- 
ice to the users and employees.) Where major maintenance, manufacturing 
or a large, regular military installation is served, this may be across the 
runway system. 

Normally, the small plane and cargo areas should flank the passenger 
terminal with aircraft maintenance hangars located adjacent to the cargo area 
if large planes are maintained, and adjacent to the small planes if only small 
planes are serviced. Local factors in operations or site pecularities may 
favor a different scheme. 

Circulating roads should provide separate access to the different areas 
and permit convenient travel between areas. A simple system with one turn- 
ing choice at a time makes driving easier and reduces congestion. 

Air transportation is a growing business. Its ultimate size cannot be pre- 
dicted with any degree of accuracy since it depends on so many developments; 
the economic growth, the travel habits of the people and the improvements in 
speed, reliability and cost of air travel. It is, therefore, not practicable to 
design or build airport terminal buildings to accommodate the traffic which 
may be attained in 25 or 50 years. The correct practice is to provide room 
around the buildings for expansion and to design facilities which can be en- 
larged from time to time without undue loss in construction costs or lowering 
of the efficiency of operation. 

It appears most economical to construct passenger terminal facilities of a 
size that will be in keeping with the traffic estimates expected to be attained 
about ten years after the completion of the building. Enlargement at intervals 
substantially less than ten years will make construction costs high. During 
the period when air traffic is growing so rapidly, construction of a terminal 
building designed for a period greater than ten years will result in a building 
uneconomical for maintenance during the early period and probably obsolete 
in some features before the design capacity is reached. Since overloading of 
a building to the extent of at least 50% above its design capacity can be toler- 
ated without undue discomfort or loss of efficiency, considerable flexibility 
remains in the choice of time when the building is to be expanded. The extra 
space may be devoted, until needed, to industrial exhibits or other uses for a 
source of revenue. If the forecast is in error, the only result is to reach de- 
signed capacity in eight or twelve years instead of ten. The enlargement pro- 
gram can be revised or the flexibility of capacity can be used. 

As in all planning problems, airport planning must be approached in a di- 
rect logical manner. Find the facts, forecast the future and plan for progress. 
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PROC EEDINGS-SEPARATES 


The technical papers published in the past twelve months are presented below. Technical-division sponsorship is indicated 
by an abbreviation at the end of each Separate Number, the symbols referring to: Air Transport (AT), City Planning (CP), 
Construction (CO), Engineering Mechanics (EM), Highway (HW), Hydraulics (HY), Irrigation and Drainage (IR), Power (PO), 
Sanitary Engineering (SA), Soil Mechanics and Foundations (SM), Structural (ST), Surveying and Mapping (SU), and Water- 
ways (WW) divisions. For titles and order coupons, refer to the appropriate issue of “Civil Engineering” or write for a 
cumulative price list. 


VOLUME 79 (1953) 
FEBRUARY: 169(HY), 170(ST), 171(CP), 172(SU) & (AT), 173(SU) & (AT), 174(SU) & (AT), 175(HY), D-121(HW), D-127(ST). 
MARCH: 176(SA), 177(EM), 178(HY), 179(EM), 180(HY), D-123(HY), D-126(ST), D-128(ST). 
APRIL: 181(WW), 182(ST), 184(HY), 185(EM), 186(HY), 187(ST), 188(HY), D-135(HY), D-136(ST). 
MAY: 189(HY), 190(HY), 191(CP) & (AT), 192(SM), 193(HY), D-129(PO), D-138(CP), D-145(ST). 


JUNE: 194(CP) & (AT), 195(SM), 196(CP) & (AT), 197(HY), 198(ST), 199(EM), D-134(HY), D-141(HY). 


208(SA)P 209(ST)», 210(su)>, 


JULY: 200(SM)», 201(ST)>, 202(EM), 203(sM)>, 204(AT)> 4 
, 221(HW)>, 222(sm)>, 


211(EM)>, 212(Su), 214(HWw)?, 215(SM)>, 216(ST)>, 217(ST)>, 218(ST)», 219(ST) 
223(EM)?, 224(EM)”, 225(EM), 226(CO)”, 227(SM)”, 228(SM)?, 


205(EM)», 206(ST)», 207(SA)P, 
, 220(SM) 


AUGUST: 230(HY), 231(SA), 232(SA), 233(AT), 234(HW), 235(HW), 237(AT), 238(WW), 239(SA), 240(IR), 241(AT), 242(IR), 
243(ST), 244(ST), 245(ST), 246(ST), 247(SA), 248(SA), 249(ST), 250(EM)*, 251(ST), 252(SA), 253(AT), 254(HY), 255(AT), 
256(ST), 257(SA), 258(EM), 259(WW). 


SEPTEMBER: 260(AT), 261(EM), 262(SM), 263(ST), 264(WW), 265(ST), 266(ST), 267(SA), 268(CO), 269(CO), 270(CO), 271(SU), 
272(SA), 273(PO), 274(HY), 275(WW), 276(HW), 277(SU), 278(SU), 279(SA), 280(IR), 281(EM), 282(SU), 283(SA), 284(SU), 
285(CP), 286(EM), 287(EM), 288(SA), 289(CO). 


OCTOBER: 290(all Divs), 291(ST)°, 292(EM)°, 293(ST)°, 294(PO)°, 295(HY)°, 296(EM)°, 297(HY)°, 298(ST)°, 299(EM)°, 
300(EM)°, 301(SA)©, 302(SA)©, 303(SA)©, 304(CO)°, 305(SU)©, 306(ST)©, 307(SA)°, 308(PO)©, 309(SA)©, 310(SA)°, 311(SM)°, 
312(SA)°, 313(ST)°, 314(SA)°, 315(SM)°, 316(AT), 317(AT), 318(WW), 319(IR), 320(HW). 


NOVEMBER: 321(ST), 322(ST), 323(SM), 324(SM), 325(SM), 326(SM), 327(SM), 328(SM), 329(HW), 330(EM)°, 331(EM)‘, 
332(EM)°, 333(EM)®, 334(EM), 335(SA), 336(SA), 337(SA), 338(SA), 339(SA), 340(SA), 341(SA), 342(CO), 343(ST), 344(ST), 
345(ST), 346(IR), 347(IR), 348(CO), 349(SM), 350(HW), 351(HW), 352(SA), 353(SU), 354(HY), 355(PO), 356(CO), 357(HW), 
358(HY). 


DECEMBER: 359(AT), 360(SM), 361(HY), 362(HY), 363(SM), 364(HY), 365(HY), 366(HY), 367(SU)°, 368(Ww)®, 369(IR), 
370(AT)®, 371(SM)®, 372(CO)®, 373(ST)®, 374(EM)®, 375(EM), 376(EM), 377(SA)®, 378(PO)®. 
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JANUARY: 379(SM)®, 380(HY), 381(HY), 382(HY), 383(HY), 384(HY)®, 385(SM), 386(SM), 387(EM), 388(SA), 389(SU)®, 390(HY), 
391(IR)®, 392(SA), 393(SU), 394(AT), 395(SA)®, 396(EM)®, 397(ST)®. 


FEBRUARY: 398(IR)f, 399(sa)!, 400(Co)f, 401 402(AT)!, 403(AT)f, 404(mR)f, 405(PO)f, 406(AT)f, 407(su)f, 408(su)*, 
409(ww)f, 410(aT)f, 411(sa)f, 412(Po)f, 413(HY)!. 


Beginning with “Proceedings-Separate No. 200,” published in July, 1953, the papers were printed by the photo-offset method. 
. Presented at the Miami Beach (Fla.) Convention of the Society in June, 1953. 
. Presented at the New York (N.Y.) Convention of the Society in October, 1953. 
Beginning with “Proceedings-Separate No. 290,” published in October, 1953, an automatic distribution of papers was in- 
augurated, as outlined in “Civil Engineering,” June, 1953, page 66. 
. Discussion of several papers, grouped by divisions. 
. Presented at the Atlanta (Ga.) Convention of the Society in February, 1954. 
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